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Introduction 
 

Contribution of Aerial Robotics is anticipated in innovative 

solution building in wide area of domains. One of the major 

task of the mobile robots are considered to be search 

operation with perceptional applications, where aerial 

platforms have strong advantage due to its high mobility. 

Thus, potential application of Unmanned Aerial Vehicles   

has enabled replacement of various operations in hard-to-

access areas, such as: inspection, surveillance or search and 

rescue application in tough environments. Technological 

prospect is emerging toward robotization of aerial platforms, 

including automation, coordination and application oriented 

system integration. This thesis considers elaboration of the 

aerial robotic system in view of the collaborative operations 

and steps towards increasing the degree of autonomy for the 

operational search robotic system. 

 
 

Summary 

 

Thesis presents elaboration of the framework for aerial 

robotics application building in the project example of multi-

agent communication relaying system design, 

implementation and verification, followed by review-based 

improvements towards novel robotic system building.  
 

Technological advancement in Aerial robotics is highly 

anticipated to serve in search and surveillance applications. 

Unmanned Aerial Vehicles has enabled replacement  

of various operations in hard-to-access areas, such as: 

inspection, surveillance or search and rescue application in 

challenging environments. One of the major challenge in this 

area is a limited range of wireless data transmission within 

regulatory restrictions. The project elaborated autonomous 

communication relaying system utilizing multiple aerial 

robots, within the hierarchal system architecture proposed. 
 

Multi-UAV communication relaying system, with 

autonomous positioning algorithm is further implemented to 

virtual and real prototype for its verification. Furthermore, 

aerial robotic platform for search and inspection application 

is developed and examined for  further improvements and 

application design towards higher degree of autonomy and 

operational utilization.  
 

Due to its inter-discipline characteristics, project has been 

based on mechatronic design approach through the design, 

elaboration and verification phase, including concurrent 

design and model based design and testing.  

Content 
 

Part1: introduces the research of collaborative aerial-

robotic framework development. It introduces the 

background of the project, design philosophy, and establishes 

the objectives of the research. Thus, this chapter describes the 

organization of the work.  
 

Part 2: presents the state of the art in a given research area, 

examining previous works and on-going research.  

It is divided to three chapters: needs and potential of search 

robotics, aerial robotics role and multi-UAV applications, 

respectively. In each section, current work done is presented 

aiming to outline the following challenges. Chapter 2.1  

is further divided to three sections by projected application 

areas of search robotics: disaster response, monitoring and 

surveillance, and infrastructure inspections. Chapter 2.2 

introduces the recent UAV platforms, system and its 

applications. This chapter specifically outlines the modelling 

of aerial platforms, its control and future objectives toward 

increasing autonomy. Thus, chapter 2.3 presents current 

advancement in multi-robot system in focus of multi-aerial 

robot collaboration, system and networking architecture.  

The aim of this part is to shape the research goals  

and procedure, as well as an aspiration of the project.  
 

Part 3: involves design procedure of the proposed system.  

The design requirements and its process are described.  

Chapter 3.1 presents requirements, determining the scheme  

of the project. Chapter 3.2 focuses on communication 

relaying project, presenting detailed system design process. 

Then, further robotic system design is considered  

in chapter 3.3. Design process in incorporated with 

simultaneous rapid prototyping tests and reflected 

improvements. This chapter describes outline of the 

elaborated design, correlated with further verification 

process.  
 

Part 4: describes implementation process of the designed 

system and verifies through simulation and field tests  

in mechatronic design approach. Part 4 is divided into two 

chapters; main project of communication relaying 

implementation and test results of the communication 

relaying system are presented in chapter 4.1, further 

application proposal with prospects for future work in aerial 

robotic system elaboration in chapter 4.2.  
 

Part 5: concludes and analyzes the project scheme, 

followed by future work proposal and analysis of further 

research in reflection of the proceeded research.  

 


